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Purpose: Fixed drug eruption (FDE) is characterized by a well-defined erythematous patch, plaque, or bullous eruption that recurs at the same site 
as the result of systemic exposure to a causative drug, and resolves with or without hyperpigmentation. This study was carried out to identify the 
common causative drugs and clinical features of FDE in Korea. Methods: We reviewed electronic medical records of all patients diagnosed with 
FDE from January 2000 to December 2010 at a tertiary hospital in Korea. Results: A total of 134 cases were diagnosed as FDE. The mean age 
was 35.9 years (range, 0-82 years) and 69 (51 .5%) of the patients were male. The mean duration from the first event to attending hospital was 1 .9 
years (range, 1-20 years). The mean number of recurrences was 2.6 (1-10), and 72.6% of patients sought medical care after experiencing symptoms 
twice or more. Four patients (3.1 %) needed hospitalization. The most common sites were the upper extremities (47.7%), followed by the lower ex- 
tremities, face, abdomen, chest, buttocks and perineum. Clear documentation on the causative drugs was available for 38 patients (28.4%), and 
among these, non-steroidal anti-inflammatory drugs (NSAIDs) and acetaminophen accounted for 71.1 % of cases, and antibiotics accounted for 1 5.8%. 
Eighty patients (59.7%) underwent active treatment for FDE, and topical steroids were most frequently prescribed (43.3%), with systemic steroids 
used in 1 1 .2% of patients. Conclusions: NSAIDs and acetaminophen were the main causative agents of FDE, however, the causative agents were 
not assessed in 25% of patients. 
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INTRODUCTION 

Drug eruption refers to an unexpected cutaneous lesion that 
occurs after a specific drug is adrninistered and is known to be 
the cause of ~2%-3% of dermatological problems. 1 Maculopap- 
ular eruption is the most common type of drug eruption, but it 
is difficult for physicians to diagnose and differentiate between 
rashes related to infectious conditions. Although fixed drug 
eruption (FDE) is less common, its diagnosis is usually straight- 
forward. 

FDE was first reported in 1889 by Bourns, when he described 
a lesion that repeatedly developed at the same limited sites af- 
ter antipyrine was administered. 2 In 1894 Brocq named this 
type of lesion an "eruptio-erythemato-pigmentee fixe" 3 FDE is 
currently defined as a cutaneous adverse drug reaction in which 
a lesion recurs on the same site on the skin or mucous mem- 
brane, whenever the causative drug is re-administered. The 
skin lesion disappears when medication is discontinued, but it 
can sometimes result in permanent pigmentation. 4 6 Because of 



its characteristic features, FDE can be diagnosed with relative 
ease compared to other drug eruptions. 

The number of diagnosed FDE cases is increasing steadily, due 
in part to increased awareness by physicians as well as increased 
requests by patients to identify the precise cause of repeated 
eruptions and pigmentation. 7 Recently, awareness of adverse 
drug reactions has increased, but no large-scale study has been 
carried out to provide objective information on the clinical as- 
pects of FDE in Korea. 

This study therefore aimed to analyze cases of FDE at a tertia- 
ry medical institution and to identify common causative drugs 
as well as the clinical patterns of FDE in Korea. 
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MATERIALS AND METHODS 
Subjects 

Patients diagnosed with FDE at the Seoul National University 
Hospital between January 2000 and December 2010, were re- 
viewed retrospectively as follows: A) data were obtained from 
the medical records of patients diagnosed with FDE, B) 2 aller- 
gy specialists validated the cases if they satisfied at least one of 
the following conditions; 1) lesion(s) of the same form occur- 
ring twice or more at the same site as a result of a re-adminis- 
tration of a causative drug; 2) confirmation by a challenge test; 
and 3) the typical morphological features compatible with FDE 
were alleviated by discontinuation of the causative drug, and 
the possibility of other diagnoses was low. 4 Cases were exclud- 
ed if biopsy findings suggested other diagnoses. The causal re- 
lationship was evaluated using the WHO-UMC causality assess- 
ment system and cases with 'certain' or 'probable' causality were 
included in the analysis. 

We analyzed the age, gender, causative drugs, and morpho- 
logical features of lesions, onset, treatment, and recurrence of 
symptoms. 

Statistical analysis 

Statistical analyses were performed using SPSS version 17.0 
(SPSS Inc., Chicago, IL, USA). Continuous variables were pre- 
sented as means and standard deviations (range). Groups were 
compared by Fischer's exact test, a Chi-squared for trend, and a 
Mest. Statistical significance was accepted at P< 0.05. 

RESULTS 

Characteristics of the subjects 

A total of 184 patients were diagnosed with FDE between 2000 
and 2010. Among them, 50 were excluded after clinical history 
reviews, leaving a total of 134 patients in the study (Table 1). 97 
patients (72.6%) experienced recurrent FDE with a causative 
drug and 9 patients (6.7%) were diagnosed with FDE by a chal- 
lenge test. Among the study subjects, 69 (51.5%) were male; the 
mean age was 35.9 years with a range of 0 to 82 years. 

The mean duration from the onset of FDE to the first hospital 
visit was 1.9 years (0-20 years). Sixty-six patients (49.3%) had 
typical lesions compatible with FDE at admission, which im- 
proved with discontinuation of the causative drug. While typi- 
cal bullous lesions of active FDE were found in 36.5% of the sub- 
jects, 68 (56.7%) had only remnant pigmentation when they 
saw the physician. Only 27.4% visited the hospital at the onset 
of lesion development, and 72.6% sought medical care after ex- 
periencing repeated symptoms. On average, patients visited the 
hospital after experiencing FDE 2.6 times. 

Although there were 2 cases of generalized bullous FDEs, there 
were no fatalities. One patient had recurrent skin reactions after 
administration of acetaminophen and another patient experi- 



Table 1. Demographics of patients with fixed drug eruption (n = 1 34) 


Parameters 


Sex (male) 


69(51.5%) 


Age (year) 


35.9+24.1 (0-82) 


0-19 


42 (31.3%) 


20-39 


28(20.9%) 


40-59 


30 (22.4%) 


>60 


34(25.4%) 


Time interval from first detection of lesion to 


1.9 ±3.5 (0-20) 


hospital visit (year) 




Admission for fixed drug eruption 


4(3.0%) 


Generalized bullous fixed drug eruption 


2(1.5%) 


Status of lesion at hospital 




Acute stage 


52 (43.3%) 


Vesicle/bullous lesion 


19(36.5%) 


Remnant pigmentation 


68(56.7%) 


Number of events 


2.6+2.1 (1-10) 


First event 


31 (27.4%) 


Recurrence 


83 (72.6%) 


Co-morbidity 




Allergic disease 


5(3.7%) 


Rheumatic disease 


4(3.0%) 


Malignancy 


4(3.0%) 


Confirmed by skin biopsy 


17(12.7%) 



enced a first episode of FDE after taking mefenamic acid. They 
were diagnosed with generalized bullous FDEs because of the 
temporal correlation with the drug, the well-demarcated ery- 
thematous macules and bullae on the trunk, face and extremi- 
ties without other systemic symptoms, and the rapid recovery 
that left residual hyperpigmentation after discontinuation of 
causality drugs. 

Most of the subjects (97%) were treated for FDE in outpatient 
clinics. Among the 4 hospitalized patients, 2 were admitted for 
care of generalized bullous FDE and 1 for management of mul- 
tiple bullous lesions in the mouth, hands and penis, accompa- 
nied by severe pain and fever. The fourth patient had skin exfo- 
liation as well as typical bullous lesions of FDE and was admit- 
ted for close observation and to determine whether or not the 
symptoms were due to FDE or Stevens-Johnson syndrome (SJS). 

Characteristics of FDE lesions 

Among 52 patients with active lesion(s) during their visit to the 
hospital, bullous lesions were observed in 19 (36.5%). Skin bi- 
opsies were carried out in 17 patients (12.7%) to differentiate 
FDE from other diseases. 

The most common site of FDE was the upper limbs (47.7%) 
followed by lower limbs (29.9%), face (24.6%), abdomen (17.6%), 
chest (17.2%), and back (16.4%). FDE lesions were not always 
localized, and in 41 patients (30.6%) they were widely distribut- 
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ed on the body (Fig. 1A). FDEs frequently developed as multi- 
ple lesions but a single solitary lesion was observed in 30.6% of 
FDE cases (Fig. IB). Frequently involved sites differed slightly 
depending on the number of lesions. When FDE appeared at 
multiple sites, the upper limbs were affected most frequently, 
followed by the lower limbs, face, abdomen, and chest (Fig. 1C). 
When FDE developed as a single solitary lesion, the upper limbs 
were still affected (34.1%), but the lower limbs were less affect- 
ed (4.9%) (Fig. 1C). 

FDE causative drugs 

In most cases, the link between the causative drug and FDE 
was determined by a recurrence of symptoms through re-chal- 
lenge with the drug. In 62 subjects (46.3%), the class or category 
of causative drug was described in their medical records: cold 
remedy (26), analgesics (12), antibiotics (10) and others (14). 
Accurate causative drugs were accessed only in 38 patients 
(28.4%). Non-steroidal anti-inflammatory drugs (NSAIDs) were 
the most common drugs (71.1%) causative to FDE. Acetamino- 
phen was a single drug, which was most frequendy implicated 
in FDE (23.7%) (Table 2). A further analysis of areas affected on 
the body revealed that FDE, resulting from chemotherapeutic 



agents, was found more frequendy in the perineum compared 
to other drugs (66.7% vs 12.1%, P= 0.015). However, the number 
of lesions was not related to the causative agents. A description 
of the causative agents was lacking in 34 cases (25.4%) (Fig. 2). 

It was not possible to compare the severity of FDE with specif- 
ic causative agents. However, most of the patients with NSAIDs- 
induced FDE (81.5%) sought doctors when they experienced 
repeated FDE, while patients with FDE induced by other drugs 
tended to visit the hospital when they experienced FDE for the 
first time (60%). 

Treatment of FDE 

After a diagnosis of FDE, 54 patients (40.3%) did not receive 
any treatment, and 58 patients (43.3%) used a topical steroid 
(Fig. 3). A local treatment other than topical steroid was pre- 
scribed for 26 patients (19.4%) and antihistamines were pre- 
scribed for 19 patients (14.2%). A systemic steroid equivalent to 
prednisolone (26.0 + 19.2 mg) was prescribed for 15 patients 
(11.2%) for an average of 11.5 + 9.7 days. Patients with acute le- 
sions were prescribed systemic steroids in 23.1% cases. System- 
ic steroid use was not related to any causative drugs or to a mul- 
tiplicity of FDE lesions. 
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Fig. 1. Involved sites of patients with fixed drug eruption. (A) Most commonly involved sites were the upper extremities, followed by the lower extremities, face, ab- 
domen, chest, buttocks, and perineum. (B) FDE cases developed as multiple lesions in 59.4% and as solitary lesion in 30.6%. (C) Involved sites differed between pa- 
tients with multiple lesions and those with a solitary lesion. 
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Table 2. Causative agents of fixed drug eruption in 38 patients whose caus- 
ative drugs were accurately described in the medical charts 



Causative drugs 


n(%) 


...... 

Non-steroidal anti-inflammatory drugs 


97 /71 1 \ 


Acetaminophen 


Q 


Mefenamic acid 


0 


luupruien 


0 
J 


Meloxicam 


0 

J 


Piroxicam 


n 
0 


Aspirin 


9 
L 


utners 


q 
j 


Antibiotics 


b ( lo.b) 


Tetracycline 


n 
L 


Sulfamethoxazole/trimethoprim 




Ciprofloxacin 


1 


Levofloxacin 




Acyclovir 




Antineoplastics 


3(7.9) 


Docetaxel 




Sorafenib 




Sunitinib 




Others 


2(5.3) 



Scopolamine 
Pranlukast 



DISCUSSION 

FDEs develop as round, or oval erythematous plaques with 
discrete margins, in single or multiple lesions, and can occur as 
bullae in severe cases. With repeated FDE occurrences, the 
number and size of lesions tends to increase and they become 
darker in color. FDE usually develops at 0.5-8 hours after ad- 
ministration of a causative drug, with a mean onset time of 2 
hours. 4 The FDE lesions usually disappear ~3 weeks after dis- 
continuation of the causative medication, but sometimes cause 
skin pigmentation. 4 In this study, over half of the patients exhib- 
ited pigmentation only at their first hospital visit, and this was 
~2 years after their initial FDE symptoms. 

Acute FDE lesions mainly appear as erythematous or colored 
spots, with blisters or bullous lesions developing in some in- 
stances. Occasionally they appear in the form of erosion or ne- 
crosis around an ulcer, and this is frequently observed in perine- 
al lesions. 8 In this study, -43.3% of the patients had acute lesions 
during their hospital visit; 36.5% of these were bullous lesions. 
These findings are similar to the results of a previous study." 

Generalized bullous FDE is a relatively severe reaction that 
should be differentiated from SIS or toxic epidermal necrolysis 
(TEN). Generalized bullous FDE usually develops as multiple 
deep scarlet papules or bullous lesions with discrete margins 
that are distributed symmetrically on the entire body. The size 



Antineoplastic, 8% 




Fig. 2. Causative drugs of fixed drug eruption. Causative drugs were described 
in broad, ambiguous terms in 46.3% of the study subjects (A) and in specific, 
accurate terms in 28.4% of the study subjects (B). NSAIDs, Non-steroidal anti- 
inflammatory drugs. 
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Fig. 3. Treatment for fixed drug eruption. Topical steroids were prescribed most 
frequently for FDE, followed by other topical agents, oral antihistamines, and 
systemic steroids. 

or number of lesions can increase even after the withdrawal of 
the causative drugs. Generalized bullous FDE is known to be 
related to a severe reaction to repeated exposure to causative 
agents in patients who have already had FDE in the past. 10 In 
this study, generalized bullous FDE was found in 1.5% of the to- 
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tal cases, and none were fatal. FDE (and generalized bullous 
FDE) seems to be a relatively mild drug eruption in contrast to 
other bullous drug eruptions, such as SJS or TEN; this finding is 
consistent with previous studies. 10 

FDE can develop on any part of the skin or mucous mem- 
brane. The most common sites involved are the trunk, limbs, 
lips, palms, soles, penis, and groin. 5 Sharma et al. n reported 
that frequently involved sites varied according to the causative 
drug; tetracycline induced FDE in the mucocutaneous junction 
of the genital organs, metamizole sodium (analgiri 8 ) induced 
lesions on the trunk and limbs, and phenytoin sodium was sig- 
nificantly associated with generalized FDE. In our study, these 
associations were not observed; however, we did note that FDE 
related to chemotherapeutic agents occurred more frequently 
in the perineal area. As well as the distribution of lesions, some 
studies reported an association between multiplicity and spe- 
cific drugs. Tetracycline, trimethoprim-sulfamethoxazole, and 
butazolidine were reported to be linked with single solitary le- 
sions, 1112 and ibuprofen, trimethoprim-sulfamethoxazole, the- 
ophylline, and atenolol, were reported to be linked to multiple 
lesions. 7 These correlations were not observed in this study. 

Previously reported incidences of FDE varied from 2.5%-22% 
in patients with dermatological problems. 413 Several factors are 
known to affect FDE incidences, including geographic location, 
availability and drug dosage, and the age of the patient. 2 There- 
fore, FDE incidences and causative drug patterns can vary ac- 
cording to the survey area and over time. Antibiotics, antipsy- 
chotics, and NSAIDs are known to be major causes of FDE. In 
studies performed before 2000, the most common causative 
agent of FDE was trimethoprim-sulfamethoxazole. 14 16 In the 
past, FDEs caused by NSAIDs and acetaminophen were known 
to be rare, 18 but in reports after 2000, NSAIDs (16%-35%) were 
the second most common factor after antibiotics (39%-65%), 
and followed by anticonvulsant drugs (16%-30%). 19 21 In Korea, 
FDE caused by NSAIDs was first reported in 1996, 22 and other 
cases have since been reported. 23,24 NSAIDs and acetaminophen 
were the most common cause of FDE in our study, probably 
because they can be purchased easily without prescription. In 
the 1980s, pyrazolone was the most frequently reported caus- 
ative agent of FDE, 25 27 and fepraxone in 1993. 28 Recently, aspi- 
rin use in children has reduced, due to risks associated with in- 
ducing Reye's syndrome. In contrast, acetaminophen use has 
increased in adults and children because it is relatively safer 
with fewer gastrointestinal side-effects. 25 29 In a recent French 
study on FDE, acetaminophen was the single most common 
causative drug for FDE. 30 Similarly, acetaminophen was found 
to be the single most common causative drug in this study. Since 
cross reactions between NSAIDs and acetaminophen were re- 
ported in FDE occurrences, patients who have previously expe- 
rienced FDE after taking these drugs should be careful when 
choosing analgesics. 31 

Although clinical history is most important in diagnosing FDE, 



patch tests and drug challenge tests are also helpful and are 
used frequently for a more objective diagnostic approach. To 
decrease false negative responses from patch tests, the appro- 
priate location and timing are both critical. 32 Moreover, a false 
negative response can occur if patients are sensitized not only 
to the drug itself but also to its metabolites. An insufficient dose 
and inability of the drug to effectively infiltrate into the skin can 
also result in a false negative response. 33 The most accurate di- 
agnostic tool for FDE is a drug challenge test. The challenge test 
can be performed at varying doses, and usually starts with a 
very low dose that is increased gradually to a therapeutic dos- 
age. 4 A lymphocyte transformation test is a laboratory test ap- 
proved for delayed drug hypersensitivities such as maculopap- 
ular eruption, drug hypersensitivity syndrome and SJS, 34 but its 
usefulness in testing for FDE is still under investigation, even 
though some studies have reported positive results. 18,35 These 
diagnostic tests are clinically important, not only for diagnosis, 
but also for identification of the causative drug(s). 

The first step in treating FDE is identification and discontinu- 
ation of the causative drug. In many cases, discontinuation of 
the medication alone can improve symptoms, but antihista- 
mines and topical steroids can be used for more immediate re- 
lief of symptoms. In the case of extensive or bullous lesions, ad- 
ministration of a systemic steroid is needed. 7 However, it is not 
clear whether steroid treatment at the acute stage prevents pig- 
mentation. In our study, almost 40.3% of patients were not pre- 
scribed any medication because more than half of them visited 
the hospital after their acute lesions had disappeared. Around 
10% of the patients were prescribed a short-term systemic ste- 
roid, and most of these patients were at the acute stage with se- 
vere symptoms when they visited the hospital. 

The most important method of preventing secondary occur- 
rences of any adverse drug reaction is identification of the caus- 
ative drug, followed by complete avoidance of repeated expo- 
sure to the causative drug. Particularly in skin allergies, repeat- 
ed exposure increases the risk of recurrence, and in some cases 
evolves into a more severe form. Thus, it is very important to 
determine the specific causative drug. 5,33 Moreover, a lack of in- 
formation on the exact causative drug may increase the anxiety 
of patients about future medication, which, in turn, prevents 
them from obtaining adequate treatment. In our study, specific 
causative drugs were clearly recorded in 28.4% of the patients, 
whereas only the type of drug was described in more than half 
of the patients. Accordingly, most of the patients did not know 
the causative drug, and in future more effort should be made to 
evaluate causative agents for complete prevention of FDE. 

This study was limited due to its retrospective cross-sectional 
nature; most diagnoses were made on the basis of typical clini- 
cal histories without confirmation by a drug challenge. Never- 
theless, by examining the clinical characteristics, causative drugs, 
and treatment of FDE over a long period and in a large number 
of FDE patients in Korea, this study can serve as a reference 
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point for clinical practice in the diagnosis and treatment of FDE. 

In conclusions, FDE is a relatively common drug hypersensi- 
tivity, and over the past 11 years, 130 patients have been diag- 
nosed with FDE at a tertiary medical institution in Korea. NSAIDs 
and acetaminophen were the most commonly causative drugs. 
Acetaminophen was the most common single causative agent 
of FDE in Korea. To prevent recurrence of FDE due to repeated 
exposure, more effort should be made to identify the causative 
drugs. 
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